Objectives. Compression garments (CG) are used by athletes in attempts to enhance performance 8 and recovery, although evidence to support their use is equivocal. Reducing the exertion 9 experienced during exercise may encourage sedentary individuals to increase physical activity. The 10 aim of this study was to assess the effect of CG on walking performance (self-paced and enforced 11 pace) and rate of perceived exertion (RPE) in adults who presented with two or more CVD risk 12 factors. Participants (n=15, 10 female, 58.9 ± 11.5 years, BMI 27.5± 4.5 kg 
A c c e p t e d M a n u s c r i p t
INTRODUCTION 28
The use of compression garments (CG) to facilitate sports performance and recovery is becoming 29 increasingly popular. Originally designed for post-surgical use, with compression graduated from 30 ankle to hip, they were used to enhance blood flow. They are also used to prevent venous pooling 31 that frequently occurs during pregnancy and long distance travel. The commercial claims for CG 32 suggest they can improve sports performance, and reduce fatigue and muscle injury. provide mixed results. The strongest support from these studies is for a type of 'placebo effect' 35 mediated by heightened feelings of support 6 . Wearers report lower ratings of perceived exertion 36 (RPE) although this is not usually accompanied by improvements in performance 7 . In older athletes 37 (age 63 years) CG worn during recovery increased power output during a subsequent cycling bout 8 . 38
Further, the subjects reported reduced leg discomfort during cycling, although this pain rating was 39 not associated improved performance. 40
As age increases, physical activity declines. Even adults that have been prescribed exercise for health 41 reasons, frequently fail to achieve a target amount of activity. For instance, only 36% of subjects who 42 were referred to cardiac rehabilitation fully completed their prescribed exercise sessions 9 . Many 43 barriers to adherence to exercise programmes, such as access to facilities, are difficult to address. 44 However, if the activity was made to feel more comfortable and less demanding adherence may 45 increase. 46
Studies to date assessing the effect of CG on performance may be limited in that participants have 47 already have a high work capacity, so any changes seen would be minimal. Older and less physically 48 fit individuals may have more potential for increasing performance. Theoretically, compression willM a n u s c r i p t We used a repeated measures, double randomised cross-over design that required participants to 69 attend two separate testing sessions, one week apart, at the same time of day. Participants were 70 asked to maintain normal activity between trials, and refrain from strenuous activity 24 hours prior 71 to testing. Room temperature was the same in each trial (19 ○ C). Participants were randomly 72 selected to either MBP or 6 MWT group, then randomly assigned to wear CG during their first trialA c c e p t e d M a n u s c r i p t
77
After 3 minutes of quiet sitting, duplicate resting blood pressure was measured (MX3Plus Omron 78 digital blood pressure monitor HEM-742-E), with the lowest value recorded. Expired gases (Oxycon-79
MasterScreen™ CPX) and heart rate (Polar RCX5 G5 Oy, Finland) were continually recorded 80 throughout the test. At the end of each stage (MPB) or each minute (6 MWT), participants were 81 asked to report their RPE
11
. RPE was assessed on a 6-20 point scale (shown on a large chart) with 82 participants verbally stating the number which best reflected their effort. Upon cessation of the test, 83 blood pressure was recorded. Expired gas data were exported in 5 second epochs for analysis. In the 84 CG condition, BP was measured whilst participants were wearing the CG both pre and post exercise. 85
Height (m), weight (kg) and waist circumference (cm) were measured in duplicate using standard 86 procedure. 87
88
The Bruce Protocol has seven stages, each lasting three minutes, with speed and incline increasing at 89 each stage. The first stage starts 2.7 km h -1 at a 10% incline and reaches 8.8 km h -1 (at 20% incline 90
The Modified Bruce protocol has two additional; stage 1 is at 2.7 km h -1 at 0% incline, stage 2 is at 91 2.7 km h -1 at 5% incline, and then stage 3 is the start (Stage 1) of the Bruce protocol, and continues 92 to increase in the same manner. The test was terminated when subjects could no longer maintain 93 the required pace (volitional exhaustion) or when heart rate exceeded age -related predicted 94 maximum (220-age). 95
96
The 6 MWT test is used to assess functional capacity in a wide range of populations with varying 97 levels of exercise capacity. Participants usually perform the 6 MWT by walking shuttles across the 98 ground but in the current study the test was conducted on a treadmill in order to make it more 99 comparable to the MBP. The treadmill was set at a 1% incline to reflect natural walking. ParticipantsM a n u s c r i p t 6 Participants were allowed to increase and decrease the speed at will, but were encouraged to 102 maintain a fast pace. Participants were blinded to speed but not to time. 103
104
The CG used in the current study were Skins TM Compression A400 Long (ankle to waist) Tights 105 (Riverwood, Australia) and were fit for each subject according to the manufacturer's instructions. 106
Fabric is 76% nylon and 24% elastane. The purpose of the CG fit is to ensure that garment movement 107 is minimal and congruent with the skin. Participants put on the CG 5 minutes before the exercise 108 ) and GE (gross efficiency as %) were compared using paired t-tests at the final stage 116 that was completed across conditions. For example if stage 4 was completed in trial 1, but only stage 117 3 competed in trial 2, then stage 3 was compared across trials. GE was calculated as mechanical 118 power / metabolic power; GE=PO/P met *100, where PO is the work output (Watts) and P met is VO 2 * 119 ) were compared between conditions using paired t-tests. 123
Percent change from baseline was calculated for systolic and diastolic blood pressure (mmHg) and 124 compared using paired t-tests, for both MBP and 6 MWT. 125
Statistical significance was set at alpha =0.05. Cohen's d (difference in group mean / average SD) was ). This reduced oxygen cost implies a greater efficiency. However, a far greater 199 number of studies that used a similar protocol to the current study report no effect of CG on 200 performance or economy. 4, 6, 23 In the MBP we found a higher VO 2 at the same comparable stage in 201 the CG condition. The mechanisms by which CG may increase oxygen requirement in the current 202 study are unclear. Again, alterations in temperature will alter local, and potentially central, Privett and colleagues 27 showed that compression stockings can help maintain blood pressure in 225 orthostatically intolerant athletes post-exercise, but few studies report the effect of compression 226 garments on blood pressure either during or post-exercise. MacRae and colleagues 28 report small 227 limited effects of CG on CV variables (increased cardiac output and HR drift but no effect on arterial 228 pressure) during submaximal exercise. They conclude the mild compression commercial garments 
